Introduction
It is expected that Bangladesh, like many other countries, experiences variations in the climate variables over the years. However, the knowledge about the nature or feature of these variables is very important to facilitate in unearthing the hidden information that may have significant policy implications in both short and long-run perspectives in a country. The term climate is referred to the average state of the atmosphere near the earth's surface over a long span of time that includes the temperature, precipitation, humidity, air pressure, wind movement, and wind direction. The Geographical location (latitude, coastal or continental position) and the physical settings (e.g. mountains) of a country influence the climate of the country. Bangladesh extends from 20˚34΄N to 26˚38΄N latitude and from 88˚01΄E to 92˚41΄E longitude bordered by the Himalayas to the north and by the Bay of Bengal to the south. The fitting distribution to rainfall data is one of the very frequent tasks that choose probability distribution to model a random variable along with the estimates of the parameter(s) of the chosen distribution under efficient expertise and valid judgment, which generally necessitates iterative process of distribution choice, parameter estimation, and determining quality-of-fit assessment. It is thus found interest in the field of meteorology (for any atmospheric parameter) to provide a good fit of rainfall data which strongly depends on the fitting of the probability distribution. The Akaike information criterion and Bayesian information criterion is used to develop a package to fit different distributions (Delignette-Muller et al., 2015) . The R program for Package 'glogis' for fitting and testing generalized logistic distribution is written by Zeileis et al. (2014) . The annual maximum of daily rainfall in Japan has been fitted with Weibull distribution as the best-fitted distribution (Hirose, 1994) . Sharma and Singh (2010) analyzed the daily maximum rainfall data of Pantnagar, India for a period of 37 years and the best-fitted probability distribution identified using the least squares method from among the 16 compared distributions. Lee (2005) pointed out that the log-Pearson type III distribution fitted for fifty percent of the total stations for the rainfall distribution characteristics of Chia-Nan plain area. The annual maxima of daily rainfall for five locations in South Korea for the years 1961-2001 through fitting the generalized extreme value distribution have studied and observed that the Gumbel distribution provided the most reasonable model for four of the five locations considered (Nadarajah et al., 2007) . Bhakar et al. (2006) observed the frequency analysis of consecutive-day-peaked-rainfall at Banswara, Rajasthan in India and found gamma distribution as the best fitted compared to other distributions tested by the Chi-square test. The extreme value distribution was fitted to the rainfall data over fourteen locations in West Florida and sixteen locations spread throughout New Zealand (Nadarajah & Withers, 2001; Nadarajah, 2005) . Deka et al. (2009) have provided the best-fitted probability distribution to describe the annual series of maximum rainfall data for the period of 42 years of nine distantly located stations in north-east India considering only five extreme value distributions.
Annual rainfall data for fourteen rainfall stations in Sudan for the period 1971 to 2010 were analyzed where normal distribution and gamma distribution were found to be the best-fitted probability distributions (Mahgoub et al., 2016) . Rahman (2017) applied Ward's hierarchical agglomerative clustering technique to analyze the pre-monsoon precipitation of Bangladesh. The spatial and temporal distribution of rainfall intensity at local scale has studied by Redano and Lorente (1993) .
To fit the probability distribution for rainfall data of different locations in Bangladesh is very important in order to help the planners in formulating significant policy matters. Hossian et al. (2016) fits several types of probability distributions for the climate parameter of monthly-maximum-temperature of Dhaka, Bangladesh and found the generalized skew logistic distribution as the best-fitted one. Rahman and Lateh (2016) have been focused on assessing and analyzing meteorological drought characteristics of Bangladesh based on rainfall, standardized precipitation index and geographic information system for the period of 1971-2010. The empirical distribution pattern and hierarchical clustering technique are used to find homogeneous region based on precipitation of different region in Bangladesh (Rahman et al., 2018) . Arora et al. (2006) studied the spatial distribution and seasonal variability of the rainfall in a mountainous Basin in the Himalayan Region. Ghosh et al. (2016) found the generalized extreme value distribution empirically provided the best-fitted distribution for the monthly rainfall data for Chittagong, Rajshahi, Sylhet and the gamma distribution for Dhaka.
This study aims at to fit and select the best-fitted probability distribution for post-monsoon (October-November) rainfall data of 17 locations for the period 1961-2014 in Bangladesh. In doing so, the normal distribution with parameters mean and standard deviation, Weibull distribution with parameters shape and scale, Gamma distribution with parameters shape and rate, lognormal distribution with parameters log mean and log standard deviation, exponential distribution with parameter rate, Cauchy distribution with location and scale, and logistic distribution with parameters location and scale will be fitted while the parameters of the distributions are estimated through iterative maximum likelihood method and the findings are discussed in terms of probability density along with the histogram, cumulative distribution function, and Q-Q plot. The moment matching estimation, quantile matching estimation and maximum goodness-of-fit estimation may also be used instead of maximum likelihood method. However, the quality-of-fit of the probability distribution will be tested by the goodness-of-fit statistic the Anderson-Darling (AD), Cramer-von Mise (CvM), Kolmogorov-Smirnov (KS) and will be judged by the value of the log-likelihood, Akaike information criterion (AIC), and Bayesian information criterion (BIC).
The main objectives of this study are -to reveal the nature of post-monsoon rainfall of different locations, to fit the fit the probability distributions to post-monsoon rainfall, to check the quality-of-fit of the probability distribution by the goodness-of-fit statistic, and to find the best-fitted distribution of post-monsoon rainfall for each location. In this analysis especially in fitting probability distributions, the following steps will be implemented -Collecting of Data of interest and exploratory data analysis is such as visualization, detection of outlier, trimming etc., the data must be taken into the streamline, also as well as summarized, Several descriptive measures are used to reveal the nature of the data, Fit the probability distributions for post-monsoon rainfall of different locations, Check the accuracy of fitted probability distribution, and Evaluate the best-fitted distribution based on Akaike information criterion (AIC), and Bayesian information criterion (BIC). For this study, the data on the rainfall 17 different locations have been collected from the Bangladesh Meteorological Department. These data are generated from the available atmospheric data record stations in Bangladesh for the period 1961-2014. This study is organized into different sections including this section. The second section reviews the theory and the methodology of different techniques related to fit the probability distribution. In this section, the basic concepts of the different probability distribution, cumulative distribution of probability distributions are discussed. Also in this chapter, the different goodness-of-fit tests for fitted probability distributions are talked about. The third section focuses on the computational issues and results of the fitted probability distributions. As well as the discussion about the results are presented in this section. A summary with some concluding remarks and some suggestions for further research is contained in the final section.
Theory behind the Study: Fitting of Probability Distributions
A lot of probability distribution functions have been proposed in recent past, but in present study Weibull, Lognormal, Gamma and others are used to describe the characteristics of rainfall. Parameters defining each distribution function are calculated using maximum likelihood method. The probability density function (PDF) of the Weibull distribution with two parameters is given by Weibull (1951) . The Lognormal distribution is a probability distribution of a random variable whose logarithm is normally distributed. The probability density function (PDF) of the lognormal distribution is given by Johnson et al. (1994) . Lancaster (1966) quotes from Laplace in which the latter obtains a Gamma distribution.
Cumulative Distribution Function
As indicated at the end of the introduction this study will use the widely used the normal, Weibull, Gamma, lognormal, logistic, and exponential distributions to fit the post-monsoon rainfall (in mm) of 17 different locations in Bangladesh albeit the extensive literature experienced the use of many probability distributions in recent past. In doing so, the cumulative distribution functions of the considered probability densities are needed. They are given in Table 1 along with their parameters involve along with some remarks on them Table 1 Cumulative distribution function with parameters of the probability density functions in this study.
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Goodness-of-fit Tests
To evaluate the goodness-of-fit of the probability distributions functions fitted for the post-monsoon rainfall data of 17 different locations in Bangladesh will be tested by the Anderson-Darling (AD), Cramer-von Mise (CvM) and Kolmogorov-Smirnov (KS) test statistic and will be judged by the value of the log-likelihood, Akaike information criterion (AIC), and Bayesian information criterion (BIC) ( Table 2) . Anderson-Darling (AD) 
Results and Discussions
In fitting the probability distributions the normal with parameters mean and standard deviation, Weibull with parameters shape and scale, Gamma with parameters shape and rate, lognormal with parameters log mean and log standard deviation, exponential with parameter rate, and Cauchy and logistic with parameters location and scale are used for the post-monsoon rainfall data of 17 different locations in Bangladesh; while the parameters of the distributions are estimated through iterative maximum likelihood method and the findings are presented in Figure 2 to Figure 6 to see the fitting in terms of probability density with the histogram, cumulative distribution function, and P-P plot.
Data Description
The rainfall (in mm) of post-monsoon (October-November) for the years 1961 through 2014 are taken into consideration to fit the probability distribution. The maximum rainfall occurs in Cox's Bazar (967 mm) and minimum rainfall occurs in Faridpur, Bogra and Ishurdi (2 mm) for the post-monsoon season (Table 3 ). The box-and-whisker plots demonstrate that outliers were present in the series of the post-monsoon rainfall data for different locations except for Barisal, Dhaka, Faridpur, Khulna, Maijdi Court and Mymensingh. The post-monsoon rainfall data pattern of Cox's Bazar, Barisal and Maijdi Court are different and are more variable than the other locations in Bangladesh (Figure 1 ).
Fitted Parameter of Probability Distributions and Goodness of Fit Results
The parameters of the distributions for the post-monsoon rainfall of 17 locations are estimated through iterative maximum likelihood method and the estimated parameters of the distributions are presented in Table 4 . The Kolmogorov-Smirnov, Cramer-von Mises, and Anderson-Darling goodness of fit statistics are computed for the fitted probability distribution for the post-monsoon rainfall of different locations in Bangladesh and the best-fitted probability distributions are found for the minimum value of Akaike information criterion and Bayesian information criterion as the goodness of fit criteria. .49) are the best-fitted probability distributions for the post-monsoon rainfall data in Bangladesh (Table 5 and  Table 6 ). Also the graphical comparisons of different probability distributions portrayed that the best-fitted distributions are the Weibull distribution for Mymensingh, Faridpur, Chittagong, Comilla, Maijdi Court, Cox's Bazar, Bogra, Khulna, Satkhira, Jessore, Barisal, and Sylheta and the Gamma distribution for the post-monsoon rainfall of the rest of the locations. The findings can be used for the future plan, welfare to mankind of the country. Therefore, getting the idea about the distribution of rainfall may help a lot in the policy-making decision in different sectors.
Accuracy Measures -Goodness of Fit Statistic and Criteria
The quality-of-fit of the probability distributions are tested by using the goodness-of-fit statistic the Anderson-Darling (AD), Cramer-von Mise (CvM), Kolmogorov-Smirnov (KS) and the best-fitted probability distribution for the post-monsoon rainfall data of the different locations are found to be based on the goodness-of-fit criterion for the maximum value of the log likelihood, the minimum value of Akaike information criterion (AIC), and the minimum value of Bayesian Information Criterion (BIC) ( Table 5 and Table 6 ).
The parameters of the fitted probability distributions are estimated by the maximum likelihood estimation method. The Kolmogorov-Smirnov, Cramer-von Mises, and Anderson-Darling goodness of fit statistics are computed for the fitted probability distribution for the post-monsoon rainfall of different locations in Bangladesh and the best-fitted probability distributions are found for the minimum value of Akaike information criterion and Bayesian information criterion as the goodness of fit criteria. The post-monsoon rainfall of the seventeen locations in Bangladesh provided the Weibull distribution as well fitted among the distributions for most of the locations and the rainfall of Dhaka, Ishurdi, Rangamati, Rangpur, and Srimangal are best fitted for Gamma distribution. The findings can be used for the future plan, welfare to mankind of the country. Therefore, getting the idea about the distribution of rainfall may help a lot in the policy-making decision in different sectors. 
Summary and Conclusion
The minimum post-monsoon rainfall of different locations in this study is less than sixty (mm) and maximum rainfall is greater than 420 (mm) for the period of 1961-2014. The maximum post-monsoon rainfall found for Cox 's Bazar at 1975 's Bazar at among 1961 's Bazar at -2014 . The seven distributions are fitted for post-monsoon rainfall of seventeen locations and the parameters are estimated using maximum likelihood method. On the basis of graphical assessment and goodness-of-fit criterion the Weibull distribution for Barisal, Bogra, Chittagong, Comilla, Cox's Bazar, Faridpur, Jessore, Khulna, Maijdi Court, Mymensingh, Satkhira, and Sylhet; the Gamma distribution for Dhaka, Ishurdi, Rangamati, Rangpur, and Srimangal are found to be the best fit probability distributions for the post-monsoon rainfall data considered for the 17 different locations in Bangladesh.
